Title: DATASTORAGE DEVICE INCLUDING CONDUCTIVE PROBE AND FERROELECTRIC 

STORAGE MEDIUM 

Inventors: Nauka et al. 

Docket No. : 200310817-1, Sheet 1/7 



FIG. 1 



110 



120 

U 







Ckt 




' ^ri- 1 1 2 Probe Array 


Poled ferroelectric layer 




Substrate 



122 



118 -j_n 
114 



6 



110 



FIG. 2a 



FIG. 2b 
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FIG. 3 



Position probe tip at desired 
location 



Create local electric field 
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FIG. 6a 



Scan probe across ferroelectric layer 



Sense local changes in junction properties 
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FIG. 6b 



Scan probe across ferroelectric layer 
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Apply ac signal to ferroelectric layer 



Sense change in non-linear component of 
dielectric constant 
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FIG. 6c 



Scan probe across ferroelectric layer 



Sense property changes in conductive 
channel near junction, while using probe 
to flip dipole arrangements 



Deduce number and location of polarity 
reversals 
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FIG. 6d 



Scan probe across ferroelectric layer 



Detect deformation of probe 
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FIG. 6e 



Scan probe across ferroelectric layer 
while applying bias between probe and 
ferroelectric layer 
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Sense leakage current 
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FIG. 6f 



Scan probe across ferroelectric layer 
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Apply ac signal to probe 
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Detect changes in capacitance between 
probe tip and ferroelectric layer 
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Transfer charge from surface of 
ferroelectric layer 
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Sense the transferred charge to indicate 
polarity reversal at scanned bit 



670 



672 



Title: DATA STORAGE DEVICE INCLUDING CONDUCTIVE PROBE AND FERROELECTRIC 

STORAGE MEDIUM 

Inventors: Nauka et al. 

Docket No. : 200310817-1, Sheet 6/7 
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FIG. 8 



Sputter ferroelectric material from solid 
source and apply Langmuir-Blodgett 
process repeatedly 
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Pole the ferroelectric material 
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Add protective layer 



